Abstract: An insect faunastic survey was carried out by participating in the Integrated Biodiversity Alliance Survey in 2012 as a part of efforts to collect data on regional biological resources conducted by the Korea National Arboretum. The survey locations were Is. Ulleungdo and neighboring islands including Is. Jukdo and Gwaneumdo, all located in the East Sea of Korea. As the result, the present study identified 433 insect species, 96 families and 11 orders from the sites. The insect fauna of Is. Ullenungdo and its adjacent islands consists of 1,177 species, 179 families and 18 orders in total when added with the results of the previous surveys made from 1955 to 2011.
Introduction
According to the Checklist of Korean Insects (Baek et al., 2010) , a total of 14,188 insect species are known from the country. However, experts estimated there are many species that still remain unidentified. As climate change brought about changes in the distribution and appearance of classification of various insects, a precise study on the distribution was required. To this end, the Korea National Arboretum (KNA) conducted research on the actual condition for insects that inhibit each region in Korea.
Considering that while Is. Ulleungdo, located in the middle of the East Sea, is far off the land, it comes form volcanic activity from tertiary period to quaternary one in the Cenozoic Era, not from the separation from the land (Kang, 2011) , all creatures that live in Is. Ulleungdo may flow from the outsides. In addition, there might have been influx, adaptation, and extinction of many species in Is. Ulleungdo before the current ecosystem is completed.
In this regard, the study on living condition in Is. Ulleungdo plays an important part in maintaining biodiversity in Is. Ulleungdo as well as in terms of biological geography. Thus, this study conducted the research on insect fauna in Is. Ulleungdo where diverse rare fauna and flora, special ones inhibit.
This study was firstly started from Cho et al. (1956) , from which 18 lepidoptera were published. Then, according to Kim (1971) , there were 8 orders, 95 families, and 345 species. The comprehensive scholarship research organized by the Nature Conservation Society of Korea reported 17 orders, 125 families, 441 genus, and 574 species (Lee & Kwon, 1981) . In addition, the Korean National Council for Conservation of Nature (1996) published 17 orders, 141 families, 523 genus, and 691 species of insects in Is. Ulleungdo. Lee & Jung (2001) found that a total of 828 species (including 8 unidentified species), including species recorded on existing reference and additional species, inhabit Is. Ulleungdo. Lee et al. (2006) published a total of 17 orders, 153 families, 610 genus, and 841 species by adding 13 species that was left out of the survey in 2001. Additionally, Lim & Lee (2012) reported 12 orders, 81 families, and 242 species based on a 2011 survey, but it did not contain previous records.
Based on the result of research paper on insect fauna in Is. Ulleungdo recently published, the study found a slight difference in the above figures because the past taxonomic position and scientific name were unclear in the process of combining the exiting data with research one produced in the study so that this led to the whole modifications (Table 3, 4 & Fig. 3) .
Given that the comprehensive research on insect fauna was not conducted in Is. Ulleungdo, the study has a significant meaning for obtaining information on the distribution of insects in forests and islands. Thus, the study was conducted to obtain basic data for related research material by figuring out the systematic distribution of the state of forest insects around Is. Ulleungdo and its neighboring islands, where a research had not fully performed.
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Materials and Methods
The place of the study Is. Ulleungdo, the research place of this study, is a volcanic island when a second round of volcanic eruptions occurred, forming Nari Basin and then Albong Basin. Unlike Cheonji crater lake on Baekdusan Mountain and Baengokdam Lake on Hallasan Mountain, the crater of Is. Ulleungdo does not have puddles. The topography of Is. Ulleungdo is extremely rugged with steep rock walls. As an dormant volcano, the island is located in Gyeongsangbuk-do, Ulleung-gun with its population of 10,830 and its size of 72.86 km 2 from Dokdo, 159 km from Hupo, 161 km from Mukho, 178 km from Gangneung, and 217 km from Pohang. The pentagonshape island is 96.3 km from east to west, 34.8 km from south to north, and its coastline extends 64.43 km. The dome-shaped volcanic island is composed of trachyte, andesite, and basalt. From the center of the island is Seonginbong Peak (984 m), from west of it are Miruksan Mountain (901 m), Choong Peak (608 m), Hyeongjebong Peak (712 m), Hyangmokryeong Ridge ((297 m), and from east are Gwanmobong Peak (586 m), Manghyangbong Peak (317 m). It has Nari and Albong Basin, its only plains, to the north. Except Nari Basin, the island has no plain and its coast is surrounded by a steep cliff.
East Korean Warm Current flows throughout the year so the island has warm and humid climate. The average temperature from 1981 to 2010 was 12.4, 1.4 o C for January, 23.6 o C for August. The average wind speed is 3.7 m/s, and annual precipitation is 1,616.1 mm (Korea Meteorological Administration, 1981 .
Flora
Flora that had been researched in Is. Ulleungdo was reorganized by Yang (2010) . The number of vascular plants is classified as 524 taxonomic groups, including 104 families, 332 genus, 459 species, 5 subspecies, 56 mutants, and 4 varieties. In addition, 56 toxonomic groups including Saussurea grandicapitula W. Lee et H.T. Im, an endemic plant in the Korean Peninsula, and the unrecorded plant of Plantago major L. was for the first time identified. According to the standards of the International Union for Conservation of Nature (IUCN), 7 and 9 toxonomic groups including Abelia coreana var. insularis (Nakai) W.T.Lee & W.K.Paik, endangered species, 5 and 6 ones including Lathracea japonica Miquel, Cirsium nipponicum [Maxim.] Makino, endangered species, and 10 and 12 ones including Adiantum pedatum L., Hepatica maxima Nakai, vulnerable species, were identified. Endangered wild plants designated by the Ministry of Environment contained Cotoneaster wilsonii Nakai (first class), Scrophularia takesimensis Nakai, Trillium tschonoskii Maxim (second class) and 4 toxonomic groups were identified. Furthermore, a total 22 and 94 groups of naturalized plants were surveyed by adding the identification of 16 and 66 ones of naturalized plants to the previous records (Yang, 2010) .
Temperature
Based on climatic material from Korea Meteorological Administration in 2012, this study made charts and lists (Table 1, Fig. 2 ) by doing a research on monthly maximum temperature, monthly minimum temperature, monthly average maximum temperature, monthly average minimum temperature, annual average temperature, annual average temperature, monthly average precipitation, annual average precipitation, annual average wind speed.
Methods and Contents
For the study, two rounds of collections and research were conducted for five days in June and September 2012 in Is. Ulleungdo and its neighboring islands (15 areas). For the research of insect fauna, the type of insects the appearance of insects by season were carried out by doing a research both at day and night ranging from June with a rise in the insect density to September with a decline in the insect density. While the research was done at day mainly through brandishing or sweeping by using an insect net around forest road and trails, it was done at night either through individual collections by installing light trap to induce insects using a small-sized Bayer tube (1.0 mm×5.0 mm) or through exsiccata by anesthetizing insects with poison bottle to take them to a laboratory for the classification and identification. Collections and research were mainly done with butterflies, flies, and beetles at the day time, and with lepidoptera, moths at the night. Collections and research began between 10 a.m. and 5 p.m. at day time, and they started at the sunset and 3-4 hours. Insect species that specimen preparation completed were made a list (alphabetical order) by classifying orders and families (Byun et al., 1998; Han and Choi, 2001; Hong et al., 2000; Takehiko et al, 1973; Asahina et al., 1973; Kononenko et al. 1998; Park and Ponomarenko, 2007; Park and Kim, 1997) . Using Google earth V6.1.0.5001, satellite photograph of Is. Ulleungdo was obtained (Fig. 1) . All insect specimens done by microscopic inspection are housed at Korea National Herbarium in the KNA.
Results and Discussion
This study was carried out on insect fauna around Is. Ulleungdo and its neighboring islands through the research on 15 areas, including Seonginbong Peak, Nari Basin, Naesujeon, Jukdo Island. Through collections both at day and night time, 11 orders, 96 families, and 433 species were identified. By adding to 17 orders, 168 families, and 953 species from 1955 to 2011, a total of 18 orders, 179 families, and 1,177 species were identified. In addition, phasmida was newly added (Table 3 , Fig. 3) .
By taxonomic group, lepidoptera (33 families, 322 species) were mostly identified because collections both at day and night were made, followed by coleoptera (40 families, 262 species), hemiptera (39 families, 218 species), diptera (19 families, 166 species), and hymenoptera (18 families, 125 species) (Table 2, Fig. 3 ). Furthermore, 15 export restricted species (meaning that the special approval is needed to export such species), 2 export restricted species and endemic species were identified based on a 2012 research (Table 8) .
When comparing this study with taxonomic group recorded between 1955 and 2011, a total of 10 orders, 60 families, and 226 species were newly added. By taxonomic group, the identified species were lepidoptera 20 families and 142 species including Agylla gigantea (Oberthür), Conogethes punctiferalis (Guenée); coleoptera 16 families and 37 species including yleborus mutilatus Blandford, Exocentrus fisheri Gressitt, Barinomorphus antennatus Morimoto; and diptera 7 families and 19 species including Betasyrphus serarius (Wiedemann), Prosena siberita (Fabricius), Minettia longipennis (Fabricius). Taxonomic group overlapped with the past records was identified as a total of 10 orders, 72 4 ). This is attributable to researcher's major, collection method, the frequency of research, and temperature changes. In addition, based on seventh-round research from 1955 to 2012, the identified insects were lepidoptera 5 families and 10 species including Papilio xuthus Linnaeus; coleoptera 3 familes and 4 species including Gallerucida bifasciata Motschulsky; hemiptera 2 familes and 4 species including Dolycoris baccarum (Linné); and diptera, hymenoptera, dermaptera, dictyoptera, orthoptera, respectively one family and one species (Table 6) .
Although it was difficult to select dominant species among taxonomic group identified from two round of research for five days between June and September, a relatively low frequency of research, Menida violacea Motschulsky, Mythimna separata Walker, and Orosanga japonica (Melichar) were presumed to be dominant species (Table 7) because these are relatively more than other individual number for collection (1-30).
The research was carried out on Is. Jukdo and Gwaneumdo, located in Is. Ulleungdo. It indicated that Is. Gwaneumdo had more insects than that in Is. Jukdo, considering that while Is. Gwaneumdo had 9 orders, 31 families, and 62 Table 5 . Overlap and Addition taxon list from Is. Ulleungdo and its nearby Islands region (1955-2011: 2012) No.
Overlap (1955-2011: 2012) Addition (1955-2011: 2012 (1955-2011: 2012) .
species, Is. Jukdo had 7 orders, 20 families, and 22 species. In addition, Is. Gwaneumdo had a variety of flora but temperature was a contributing factor to the research. Is. Jukdo was surrounded by wild lanceolate root-rearing farms so that it had monotonous patterns of flora as well as time constrains for research. In addition, 8 unidentified in 2001 is treated as sp. from insect species list that was examined in the past, the study included this contents on the description but excluded it from insect species list. Furthermore, Chlorophorus herzianus Ganglbauer, Agrypnus miyamotoi (Nakane et Kishii)), Popolla indigonacea Motschusky, Animala viridana Kolbe were handled under the binominal naming system. Based on the data published between 1955 and 2011, this study complied results from the 2012 research conducted by the Korea National Arboretum. In this process, errors in scientific names and the location of taxonomic group were revised in the study.
The research results of insect fauna around Is. Ulleungdo and its neighboring islands are expected to be used for basic material such as the comparative analysis in changes of insect fauna by season as well as for forest insect related research, including the next long-term insect inspection, changes in the fauna and flora from climate change, changes in insect fauna from external conditions. 
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